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Research on the applicability of forecasting methods for the water

level of the Three Gorges Reservoir
TAN Zhengyu', YAN Fangjia®, WANG Tao**, ZHANG Xinyue’, XU Yinshan’, XU Yang"*

(1. River Basin Complex Administration Center, China Three Gorges Corporation, Yichang 443133, China; 2. Bureau of
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Yichang 443002, China; 5. Middle Changjiang River Bureau of Hydrology and Water Resources Survey, Bureau of Hydrology,

Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract: Based on statistical analysis and typical flood process data, focusing on the reservoir capacity
characteristics of the Three Gorges Reservoir, a quantitative comparative analysis was carried out for scenarios
with different initial water levels H, different flood magnitudes (peak discharge Q), and different flood
compositions by adopting the static reservoir capacity flood regulation algorithm and the dynamic reservoir
capacity flood regulation algorithm based on the hydraulic model. The results show that when 145 m<CH<C
150 m and Q<< 20 000 m®/s and the inflow is dominated by that from Cuntan Station inflow, the static capacity
method can conveniently and quickly obtain results comparable to those of the dynamic reservoir capacity
method conveniently and quickly. With the rise of H, the increase of flood magnitude and the increase of interval

inflow proportion, the impact of the dynamic reservoir capacity of the Three Gorges Reservoir is more
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significant; the Nash-Sutcliffe efficiency coefficient of the dynamic reservoir capacity method remains above

0.85. Both methods have their applicable scenarios, and it is necessary to conduct forecasting and regulation of

the Three Gorges Reservoir through comprehensive comparison.

Key words: reservoir water level forecasting; dynamic reservoir capacity flood regulation algorithm; static

reservoir capacity flood regulation algorithm; Three Gorges Reservoir;

ST AR R T TF SR B K VT 0 B A
TR B KB T 20 adk 354 HE K 0 55 4
A BTV 2 00 YO 5 R M O R 6
RS K P 30 g PO A B T
HOBER' L R, = KR T IR O R R K
B ¢ B DMK T 0 B 0 A 28 0, R ok
S 7K R SO KG9 03 L AR, O R =
U K P K 345 20 PO 0 M E R TR
R R A 5, RS 06 2R 2 L 0 T R
e R K {3 U3 o K I 5
BRI K GO M ER TR . K N B K
= K 0 P K SBT3 TR T 4 =
WK P 0085 K00 G 5 A B P 7
P = WK R (0 AR R T K R, 7
AT T (0 00, (ELR 1 = ok
LR S 3 R R 5 A BRI
B, K R S SR 6 TSR K 4 K
KR , 8 0 B R 28 5 P A i
B R T K B R B4 B
A T o T B 30 P 6 0 9 K K A
FU 9858 T BLE 0 0 5 52 R R
R R R B 5T 7 25 % 2016 4 LA
= 0 0 K i B £ 1B, B T
R L 3R 0 8 K A R A7 R 2%
R DA e 50 5T OB A . e B f
ELHEAR 0 B R XU R R
LR 3T A 3T ST v e =K A
AL R K3 TR 1 02 O Pk R L 1
TR

LU 5 6 0 T K M2 06 20 P 4 48 1 R
7 0 T 0 P 060 K B0 5 L
LK 2 L 6F R 50 59 W MK HEAT T 6L, 1 07
R 3 1 8 B 2 R S

1 KA TR J7 69 4

P K A3 T4 B R TR R e, 207 o
K AR, 45 A AP MK G R R K
B T 5B 2 K 7 % B 2 6 4 BB 9
R LU, AR A B et R A K A

1.1 BEFEALEREZX

P 2 R G AR R SCIRTRR O “ i R AL 7))
5 R P2 A5 Wk K B IR YT AV D, T AR Tk 1T B S
FHCE LB T, (H 55 S A R A PR Ll T
AT G [ BRE 0 L 8 8 /0N BT K 4R 5 ) £ 55 1 WA
R IR RN e PR 5 v 1) 3 el R ST R A K = O Al
T3 B 5K E W OC &R K I I BOK P 5 AR R

(11+12)A[_ (olntoz)&ij
2 2
(P—E)A=V,—V, (1)

Aorp L LAy i o i Bl R AR & 0,0, 50 38
BF B i R 5 VL Ve o S B B bR R E K
5 PR IS B PN 7K K T A K K IR 5 E R s B P K
JK T 7% R K R BT X5 W K TR 5 A A R BE N K P K
TR B s AR B, — SR, (P—E)A
T 14 BC(E A X /N AT 2 R T

U K P PR 2 R U A AL P O T
o A 3l S92 N >F K 28 n DX I ke 7K ek 4 L R I A R
FH AR, AR R = ik K P28 K A -2 25 il R 113K )
Yk K R 9 = e K JE J2E K A
1.2 ZHERFAREEZX

MBI i 73 X PO XK T 246 B ik K 2 S A
PRI U NE SRR T BT R S =R (R B 1= B b L8 5 T ANE A £
Tf 9 HY K D) T R FH 3 K 7 A A AL Y Bl P A
ARV B R CF SCRTRR N B R 25087 EA T aE

A SCR LA T MIKELL 4 2 1 K
D12 5 I TR A B = e JE DXt K LAY
X [H] ok K 4y R A B4R U B B (Nedbor-
Afstromnings model, NAM) 158, DL 23] A3 09 5
OO A T3 0 85 2 0T, 2 g 57 13 4~ NAM B
B Horp 8N A K SCuh FE ], AT R E LR SR AR S
AN AR 3T i el 2 4, BEARLR ] 2014—2017 4E 52
T 4T 2 B0R 8 L 2018—2020 4 52 0 ¥ R} 2k 47
Y5 UE A URG B 1K BIOK SO SRR L I .

2 UK Pk ik kIl oy

A SC P T 2011—2020 45 JA) & 9 K 57 H R
145~170 m , JL U 3 5 Q 24 16 500~78 000 m*/s 1Y
YRtk 2 A7 37, SR A7 YR kK SR AR B0 L 3% 1



% 9M

RECT, S WK %R 2R KA B 7 5l AR

1453

F1 BBFRIHEKERER
Table 1 Basic information of typical flood events
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Table 2 Results of error statistics for reservoir water

level forecasting methods
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Table 3 Results of error statistics for reservoir water

level forecasting methods under different H
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Fig.1 Comparison of reservoir water level forecasting

2011-10-18

results of typical floods under different H
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Table 4 Results of error statistics for reservoir water
level forecasting methods under
different flood magnitudes
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Fig.2 Comparison of reservoir water level forecasting

results of typical floods under different flood magnitudes
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Table 5 Results of error statistics for reservoir water level forecasting methods under different

flood compositions
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results of typical floods under different flood compositions

0.40 m Pk b, 1 2 2 28 s ok B2 B L 4R T X H>
160 m B, S 285 22 5k /N 2 0.15 m, 49 A /0% R 50R
T+ 0.97,

2) bifi R K G R 38 K, 2 Fh O B Y AN AR R
BERZEYW S b ES  FEALEH 08T &
0.90, B FE 2451k 0.94 $2 T+ % 0.96., {H K 7K 2 9K
KL B ZE 7 R 2SI PR R R O Y
W2 AVA R B YRR EYON T %t T
2N 0.30 m; MR K YN IV T, 1R 25 1K
£ 0.50 m, H TV 5 i 7K A 268 6 i 25 3K 31 0.51 m

3) 24 = oK RN RE DL SF R K Sk R, 2
Tl 5 v ) TR AR Y o BEE DX R R K A7 S
P 5 00 RS DL 00 L 3 W AR 25 5 2 — e K B DA
X ] 2R 7K Sy 2 B 2R A 1k 1Y P 240 25 O 0.53 m.
Bl 25 1 AR AN TR SR K A RS T BB AIOR A 22 A
K, R 22 B 78 0.25 m 22 A7 5 il X TR SR K 5 He

A BE 0 R A 0 2R T B AN TR] O K SR 1R R T
Zﬂ%mgﬁﬁﬁﬁ%ﬁA%ﬁfﬁ%éﬁéiﬁ
T K ASE T4 A HE A P X R A A AT 5T T
Jila) .

S E Ak

(1) Wik, g =0k T8 % Kis ] 20 4F £ 5 Al i R A%

HIRET] KITR-BEbidlk , 2024, 41(6): 1-9.
HU Xing'e, CAO Rui. Review and prospect of
comprehensive benefits of Three Gorges Project in 20
years of operation[J].
Scientific Research Institute, 2024, 41(6): 1-9.

(2] SBAEZ, E42, BEREAE, S5 T )BT T R Y =k
KPR GE AT 7 B F 8 (3] K R 2 4R, 2024, 55(4):
379-388.

GUO Shenglian, WANG Jun, XIE Yuzuo, et al.

Journal of Yangtze River

Three Gorges Reservoir operation scheme facing the
New Era and new demands[J]. Journal of Hydraulic
Engineering, 2024, 55(4): 379-388.

(3] JHMEAE, BRBA, Bk, . ZWoKPEA PR A
TP mrgE ] i E AR KRR L, 2008(4): 26-28.
TANG Hathua, CHEN Senlin, ZHAO Yunfa, et al.
Study on calculation method of inflow of Three Gorges
Reservoir[J]. China Rural Water and Hydropower,
2008(4): 26-28.

(4]  Mhakidy, BC®R, LA 5. S WK A S A TF 5T KBy
BERESI M [T]. K LR IR BLSZ , 2010, 28(3): 36-38.
ZHONG Zhiyu, LI Wenjun, AN Yougui. Study on
dynamic reservoir capacity and flood control capacity of
Three Gorges Reservoir[J]. Water Resources and
Power, 2010, 28(3): 36-38.

(5] ki@, IR, WRHTE . = 0K 2 PR AR Rk 4 M (U],

NERKIT, 2011, 42(6): 90-93.
ZHANG Jun, MIN Yaowu, CHEN Xinguo. Analysis
of characteristics of dynamic reservoir capacity of Three
Gorges Reservoir[J]. Yangtze River, 2011, 42(6):
90-93.

(6] JEIEEZE, BARAL, =K, F . S WORES AR AE R
TEB7 Uk R b i 0 - 1L R K 1 A R Y R A
(J]. K J3 & B4R, 2013, 32(1): 163-167.

ZHOU Jianjun, CHENG Genwei, YUAN lie, et al.
Dynamic storage of Three Gorges Reservoir and its
application to flood regulations: 1. Sensitivity in
regulation[J]. Journal of Hydroelectric Engineering,
2013, 32(1): 163-167.



% 9M

RECT, S WK %R 2R KA B 7 5l AR

1457

(7]

(9]

[10]

[11]

[12]

JREZE ARG, AN, AF . SRR R Bl R AR AE B
TE b7 B B b A 2. 3l A TR K A7 3 JE 7 k[T,
K& AENR, 2013, 32(1): 168-173.

ZHOU Jianjun, CHENG Genwei, YUAN lie, et al.
Dynamic storage of Three Gorges Reservoir and its
application to flood regulations: 2. Flood regulations
flood levels[J].
Hydroelectric Engineering, 2013, 32(1): 168-173.
SRS, AL, BT, AR T MIKELL Y = R X
PG BRI KTy 2l , 2014, 33(2): 51-57.
WU Tianjiao, YANG Hanbo, LI Zhe, et al. Modeling

of flood routing for Three Gorges Reservoir area based

with dynamic control Journal of

on MIKE11[J]. Journal of Hydroelectric Engineering,
2014, 33(2): 51-57.

TREGF | SR S0 . 5 T B M 2k ) 2K T3 2l 128 5 ] it
LT KRR IR, 2017, 35(4): 67-68.

XU Lingling, ZHANG Hanwen. Calculation of
reservoir dynamic storage capacity based on numerical
analytical method[J]. Water Resources and Power,
2017, 35(4): 67-68.

ERE, XV, ESCHS, 4. kT HEC-HMS #LA i =
e X ] 336 7R DLLT). VTR 27 B BE 4f 2024, 41(6):
76-83.

WANG Yuxiao, LIU Bo, WANG Wenpeng, et al.
Simulation of flood in Three Gorges Region based on
HEC-HMS model[J]. Journal of Changjiang River
Scientific Research Institute, 2024, 41(6): 76-83.
XIWEEH, Wkt l], skiEsR, 45 BT HLAR o > 1 koK
JAE /I Bt RS VR K F (7). N RV, 2023, 54(2):
147-151.

LIU Xiaoyang, YAO Huaming, ZHANG Hairong, et
al. Hourly pre-dam water level prediction of Three
Gorges Reservoir based on machine learning methods
[J]. Yangtze River, 2023, 54(2): 147-151.

EKE, TRAR, W, AF LTRSSk ok
e 3R 5e K dwe /N AR AL T [T]. & VLR A B B 4R
2024, 41(12): 9-14.

[13]

[14]

[15]

WANG Yongqiang, ZHANG Sen, XIE Shuai, et al.
Predicting maximum and minimum future water levels
in front of the Three Gorges Dam using deep learning
[J]. Journal of Changjiang River Scientific Research
Institute, 2024, 41(12): 9-14.

LAE R, XN, DI, 5F . BEe R ) TR A
26 2 A B BT oR R N T LT]. K R BE R4, 2020, 38
(8): 62-65.

JI Guoliang, LIU Tao,

Application of distance measurement algorithm in

HU Tengteng, et al.

calculation of flood regulation based on static reservoir
capacity[J]. Water Resources and Power, 2020, 38(8):
62-65.

J 7 W R T K Uk A R T 9 U R R A A Y ) A
(] KATRE 2B Be 4l , 2019, 36(10): 122-126.

LU Yunfeng. Flood routing in river-reservoir system:
research advances and existing problems[J]. Journal of
Yangtze River Scientific Research Institute, 2019, 36
(10): 122-126.

MWL, R, BIHE, 4F BT MIKELL Y =0 X it
7K Y AR UL 7 ik oK A% B AL AL B ST (7], K L R IR AR 2
2022, 40(10): 74-77.

XIAO Yangfan, ZHOU Man, HU Ting, et al
flood flood
propagation law for the Three Gorges Reservoir based
on MIKE11[J]. Water Resources and Power, 2022, 40
(10): 74-77.

Rz, BB, PR, 55 =ik Rl g 2 Kk
S TR R S B R IM). b a0 B2 A, 2022:
190-192.

CHENG Haiyun, ZHOU Xinchun, MIN Yaowu, et

al. Key Technologies of Real-Time Forecasting and

Research on routing modeling and

Dispatching in Experimental Water Storage Period of
Three Gorges ReservoirlM]. Beijing: Science Press,

2022: 190-192.
(%4 BmEF)



